A mixture of 4-diethylamino-2-hydroxybenzaldehyde (1 g, 0.0052 mol) and 4-methyl-N-methylpyridinium iodide (1.1 g, 0.0052 mol) in ethanol (100 ml) was heated under reflux for 8 h. Then the mixture was concentrated and purified by column chromatography on silica gel using chloroform/petroleum ether (5:1 v/v) as eluent. 
Experimental details
The structure shows three different disordered atoms or molecules: 13, one substituted pyridinium cation and the acetonitrile molecule. Only C25 and C26 were split into to two positions each due to their large Fourier difference peaks. The 13 anion probably has eight different positions. Therefore, it was refined with large anisotropic displacement parameters. The acetonitrile shows a typical solvent disorder which also was not resolved. The final re-* Correspondence author (e-mail: duxiacao@ujn.edu.cn) sidual electron density maximum in the Fourier difference analysis had a value of 0.55 eA~3.
Discussion
Recently, optical limiting effects attracted considerable research interests due to growing needs in eye protection from intense laser exposure and for protective application in optical sensors [1] . Pyridinium dyes are a type of important optical limiting materials for their strong nonlinear absorption [2] and weak fluorescence emission. From the viewpoint of molecular engineering, structural features such as π-conjugation style, molecular planarity, and characteristics of substituted group play important roles in tuning nonlinear optical properties of materials [3] . According to the concept of molecular engineering, frani-4-[4-(W,AMiethylamino)-2-hydroxystyryl]-^-methylpyridinium iodide was synthesized and studied. In the crystal structure of the title compound the cation can be described within a D-π-Α model with diethylamino, pyridinium and styrene groups as the electron donor (D), the electron acceptor (A) and the π conjugated bridge, respectively. There are two independent molecules in the asymmetric unit. The cation backbone is perfectly planar, as indicated by the dihedral angle of 4.1 (3)° between the planes of the phenyl (C9 to C14) and pyridyl (C2 to C6, Nl) groups in the first molecule. This planarity can be further proved by the dihedral angle of 1.6(3)° between the planes of the phenyl (C27 to C32) and pyridyl (C20 to C24, N3) groups in the second one. The maximum deviations for the non-hydrogen atoms from the mean planes are 0.083 A for N2 and 0.055 A for N4, respectively. The perfect planarity of the backbones of cation contributes to the high π-conjugation, a necessary condition for non-linear optical effects. The two molecules in one asymmetric unit are nearly perpendicular, with dihedral angles of 88.5(3)° between two phenyl rings and 84.3(3)° between two pyridyl rings. A similar compound with non-substituted hydroxyl group at the 2-position (DEASPI) was reported [4] and claimed to have strong two-photon absorption. Comparing with the title structure, the planarity of the cation backbone of DEASPI is much worse. The dihedral angle between the phenyl and pyridyl groups is 8.8(4)°. Based on the structure data above, we think that the planarity of the substituted pyridyl salt is strongly affected by the substituted 2-hydroxyl group. The packing of the molecules can be described by layers perpendicular to the b axis, in which the molecules are either parallel or perpendicular, and the neighboring two molecules are packed in a head-to-tail manner. Two water molecules and an acetonitrile molecule were co-crystallized in the asymmetric unit. The water molecules perhaps come from moist air and impurity of acetonitrile solvent. 
